Chapter V:
Plasmas for surface treatments:
Important things
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Fig. 42 Complexity of interaction between plasma variables (after (3], reprinted
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with permission). The arrows indicate the possible interactions between pro-
cess parameters; they do not indicate that all the described interactions
always take place.

V.2 Plasma, S. Lucas




Plasmas for surface treatments:

Important things

Plasmas for surface treatments:

Important things

TABLE 4-1 Parameters Controlling Materials Processing by Cold Plasmas
(adapted after [2], reprinted with permission)

Plasma Processing Parameters

Kinetic
(gas system)

Electrical
(plasma system)

Surface
(substrate system)

Precursor gases
Carrier gases
Mass flow rates
Pressure

Frequency (DC to GHz)
Free fall
Mobility
Diffusion

Gas delivery location Electrode geometry

Electrodeless
Electrode
Discharge power
Field strength
Current density
Particle energy
Active neutrals
VIS to UV radiation
Electrode material

Material
Conducting
Insulating

Temperature

Position

Typical electron densities and temperatures for some plasmas

Type of plasma

Electron density (cm)

Electron Temperature (V)

Flame 108 0.2
Fluorescent lights 1012 4
DC glow discharges 1010 2
Magnetron 1010 8
rf _plate discharge 10t 4
ECR 1012 5
Plasma arc 10% 0.1
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Example: methane plasma
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Experimental setup
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Model system for the study of chemical
erosion and deposition of carbon layers.
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Deposition of diamond-like carbon films in
plasma technology devices
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Wolfgang Jacob (IPP, Garching)
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i Particle in Cell simulation (with A. Bergmann)

Max-Planck-Insitut fr Plasmaphysik, EURATOM Assaciation

Development and application of 2DX3DV PICMCC multispecies code |
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Achievements |

+= generalization for multispecies

= addition of neutrals

+

+
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+= ECR heating mode] with feed-back control loop
+= simple plasma-surface interaction model
= addition of all necessary collisions
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Potential profile
n,~ 100 cm=3
n, ~ 1014 e
Pyp~ 0.01 Wiem? electron density CH,* density
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Wall recycling

typical calculation speed:
~ 2.5-105 time steps (10-3 5)
per day on 32-processor
Linux cluster

Electron temperatures anisotropy

parallel electron temperature perpendicular electron temperature
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